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CLAIMS 



[Claim] 

[Claim 1] The phase which forms a layer insulation layer pattern on a semiconductor substrate, and the phase which forms a 
doped polysilicon layer all over an object as a result of forming the aforementioned layer insulation layer pattern. By etching 
completely using the gas containing the gas which contains carbon for the aforementioned doped polysilicon layer, and oxygen 
The manufacture technique of the semiconductor device characterized by including the phase which forms the polysilicon contest 
layer by which etchback was carried out on the aforementioned layer insulation layer pattern, and the phase which forms a metal 
silicide layer all over the polysilicon contest layer by which etchback was carried out [ aforementioned ]. 
[Claim 2] The aforementioned layer insulation layer pattern is the manufacture technique of a semiconductor device given in the 
claim 1 characterized by being a silicon oxide. 

[Claim 3] The aforementioned doped polysilicon layer is the manufacture technique of a semiconductor device given in the claim 
1 characterized by being doped by phosphorus. 

[Claim 4] The gas containing the aforementioned carbon is the manufacture technique of a semiconductor device given in the 
claim 1 characterized by the thing which was chosen among a gioup which becomes by carbon gas, CF4 gas, CHF3 gas, and 
C2F6 gas, and which is any one at least. 

[Claim 5] The gas containing the aforementioned oxygen is the manufacture technique of a semiconductor device given in the gap 
chosen among the gas with which oxygen gas, and gaseous helium and oxygen gas were mixed, or the claim 1 characterized by 
being one. 

[Claim 6] The aforementioned metal silicide layer is the manufacture technique of a semiconductor device given in the claim 1 
characterized by being a tungsten silicide layer. 

[Claim 7] The manufacture technique of a semiconductor device given in the claim 1 characterized by to include further the phase 
which forms the wiring which carries out patterning of the aforementioned metal silicide layer and the polysilicon contest layer by 
which etchback was carried out [ aforementioned ] after the phase which forms the aforementioned metal silicide layer 
continuously, and consisted of a doped-polysilicon layer pattern and a metal silicide layer pattern, and the phase which form the 
layer-insulation layer by which the flattening was carried out all over the object as a result of forming the aforementioned wiring. 
[Claim 8] The layer insulation layer by which the flattening was carried out [ aforementioned ] is the manufacture technique of a 
semiconductor device given in the claim 7 characterized by being BPSG layer by which the flow was canied out at the 
temperature from 800 degrees C to 900 degrees C. 

[Claim 9] The aforementioned complete chemical engraving process is the manufacture technique of a semiconductor device 
given in the claim 1 characterized by giving at a magnetic increase type reactivity ion chemical engi^aving process. 
[Claim 10] The aforementioned magnetic increase type reactivity ion chemical engraving process is the manufacture technique of 
a semiconductor device given in the claim 9 characterized by giving using chlorine (C12) gas and SF6 gas. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture technique of a semiconductor device 
with the wiring which relates to the manufacture technique of a semiconductor device, especially consisted of a doped polysilicon 
layer. 
[0002] 

[Prior art] The process which forms the wiring which transmits an electric signal is becoming still more important as the working 
speed of a semiconductor device becomes quick. A metal membrane like aluminum as a matter layer which forms a wiring is used 
widely. However, since it is difficult for a metal wiring for a melting point to form a low detailed pattern, it is formed at the back 
process of a semiconductor device. And a metal wiring is widely used for the wiring with which many currents flow like a power 
line and a grounding conductor. In connection with this, the doped polysilicon layer with which a melting point tends to form a 
detailed pattern highly is widely used for the local wiring of a semiconductor device. However, the specific resistance of such a 
doped polysilicon layer does not show the low specific resistance suitable for the high-speed semiconductor device. Therefore, the 
polycide layer which consisted of a metal silicide layer which contains a doped polysilicon layer and a fireproof (thermal 
resistance) metal recently is widely used for a local wiring of a semiconductor device, for example, the bit line of DRAM element. 

[0003] Drawing 1 or drawing 3 is a cross section for making DRAM element into an example and explaining the manufacture 
technique of the semiconductor device accompanied by tfle conventional technique. Here, each drawing to introduce shows a part 
of cell array field of DRAM element. 

[0004] Drawing 1 is a cross section for explaining the phase which forms the layer insulation layer pattern 7 and the doped 
polysilicon layer 9. First, the isolation layer 3 is formed in the predetermined field of the semiconductor substrate 1 . Next, a gate 
oxide film is formed in the active-region fi^ont face between the aforementioned isolation layers 3, and two or more gate electrodes 
5 are formed on the predetermined field of the aforementioned gate oxide film. Here, the aforementioned gate electrode 5 carries 
out the WORD line role of DRAM element. Then, as a result of forming the aforementioned gate electrode 5, a layer insulation 
layer, for example, BPSG layer, is formed all over an object. It is formed by carrying out patterning of the aforementioned layer 
insulation layer as a layer insulation layer pattern 7 with the bit contact hole in which the active region between the gate electrodes 
5 which carried out mutual contiguity is exposed. 

[0005] and a bit contact hole should embed completely all over [ aforementioned ] layer insulation layer pattern 7 - ** - the 
thick doped polysilicon layer 9, for example, the polysilicon contest layer doped by phosphorus, is formed like Here, the 
aforementioned doped polysilicon layer 9 is formed as an in situ doped polysilicon layer performed with a ******** shoe. As 
dopant gas for forming the in situ doped polysilicon layer doped by phosphorus (P), phosphine (PH3) gas is used widely. The 
phosphorus (P) atom by which the segregation was carried out is located in the grain border area of the in situ doped polysilicon 
layer 9 doped by phosphorus (P). In connection with this, the bonding strength between the silicon grain which can ied out mutual 
contiguity becomes weak. 

[0006] Drawing 2 is a cross section for explaining the phase which forms polysilicon contest layer 9a by which etchback was 
carried out. If it explains concretely, the aforementioned doped polysilicon layer 9 will be completely etched at a dry-type 
chemical engraving process, and doped polysilicon layer 9a which has the thickness fi^om 500A to 1 ,000A on the aforementioned 
layer insulation layer pattern 7 and by which etchback was carried out will be formed. Here, the reactant ion chemical engraving 
(RIE) process with the aforementioned complete chemical engraving process excellent in a chemical engraving uniformity 
coefficient or a magnetic increase type reactivity ion chemical engraving (MERIE) process is used widely. At this time, the speed 
which etches a grain border area is still quick than the speed which the bonding strength between the grain of the aforementioned 
doped polysilicon layer 9 is weak, and etches grain. In connection with this, the phenomenon in which a part of polysilicon contest 
layer 9a by which etchback was carried out exfoliates occurs, and predetermined field A of the layer insulation layer pattern 7 is 
exposed. 

[0007] Drawing 3 is a cross section for explaining the phase which forms the metal silicide layer 1 1 . When explaining in detail, 
as a result of forming polysilicon contest layer 9a by which etchback was carried out [ aforementioned ], the metal silicide layer 
1 1 , for example, a tungsten silicide layer, is formed all over an object. At this time, the vacuum evaporationo of the metal silicide 
layer 1 1 is not carried out on predetermined field A of the layer insulation layer pattern 7 by which denudation was carried out 
aforementioned ]. This is because the adhesive power of the metal silicide layer 1 1 and the layer insulation layer pattern 7 is 
weak. Then, the local wiring which carries out patterning of the aforementioned metal silicide layer 1 1 and the polysilicon contest 
layer 9a by which etchback was carried out [ aforementioned ] continuously, and consisted of the polysilicon contest layer pattern 
and metal silicide layer pattern by which etchback was carried out, i.e., the bit line, is formed. 

[0008] As mentioned above, according to the manufacture technique of the conventional semiconductor device, the phenomenon 
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(lijfting away) in which a part of doped polysiUcon layer e'xfoHates at the time of the complete chemical engraving process for 
forming the polysilicon contest layer by which etchback was carried out occurs, and the predetermined field of a layer insulation 
layer pattem is exposed. As a result of forming the polysilicon contest layer by which etchback was carried out in connection with 
this, when forming a metal silicide layer all over an object, a metal sihcide layer is not formed on the layer insulation layer pattem 
by which denudation was carried out [ aforementioned ]. Since the bit line will go out if the bit line which passes through the 
predetermined field of the layer insulation layer pattem by which denudation was carried out [ aforementioned ] as a result is 
formed, the malfunctioning of a semiconductor device occurs. 
[0009] 

[Object of the Invention] In case the purpose of this invention etches a doped polysilicon layer completely, it is to offer the 
manufacture technique of the semiconductor device which can prevent the phenomenon in which a part of doped polysilicon layer 
exfoliates. 
[0010] 

[The means for solving a technical problem] In order to attain the aforementioned purpose, this invention forms a layer insulation 
layer on a semiconductor substrate, and forms a doped polysilicon layer on the aforementioned layer insulation layer. Here, a layer 
insulation layer can be formed by BPSG layer or the undoping ********** oxide film (USG) containing an impurity. And the 
aforementioned layer insulation layer also has the case of the layer insulation layer pattem with the contact hole in which the 
active region of a lower electi-ic conduction layer, for example, the semiconductor substi ate doped with the impurity, is exposed. 
[00 1 1 ] As the aforementioned doped polysilicon layer, an in situ doped polysilicon layer is used widely, and, as for the dopant gas 
for forming an in situ doped polysilicon layer, phosphine (PH3) gas is used widely. At this time, the phosphorus (P) atom by 
which the segregation was carried out is located between'the grain of the aforementioned doped polysilicon layer. Next, the 
polysilicon contest layer which etches the aforementioned doped polysilicon layer completely and has predetermined thickness on 
a layer insulation layer and by which etchback was carried out is formed. Here, the magnetic increase type reactivity ion chemical 
engraving process with an excellent chemical engraving uniformity coefficient or a reactant ion chemical engraving process is 
widely used for the process which etches a doped polysilicon layer completely. 

[0012] The degree which carried out loading of the object into the reaction chamber as a result of forming a doped polysilicon 
layer, when explaining the complete chemical engraving process a little more concretely is made to pour in further the gas 
containing the gas which contains carbon together with chemical engraving gas like SF6 gas and chlorine (C12) gas, and oxygen 
into the aforementioned reaction chamber. As for the gas containing carbon, any one is desirable at least among a group made by 
carbon gas, CF4 gas, CHF3 gas, and C2F6 gas, and the gas containing oxygen has desirable gas with which oxygen gas or oxygen 
gas, and gaseous helium were mixed. If the gas containing carbon is poured in when etching a doped polysilicon layer completely, 
carbon permeates the grain border area of a doped polysilicon layer, and can increase the bonding strength between gi ain. 
[001.3] Therefore, since the phenomenon of etching the grain border area of a doped polysilicon layer quickly can be prevented, 
the polysilicon contest layer with uniform thickness by which etchback was carried out can be foiTned. As a result, when etching a 
doped polysilicon layer completely, the phenomenon in which the predeteimined field of a layer insulation layer is exposed can be 
prevented. However, a superfluous carbon atom exists in the front face of the polysilicon contest layer by which etchback was 
carried out. Such a superfluous carbon atom is removed from the front face of the polysilicon contest layer by which etchback was 
carried out by reacting with the oxygen in the gas containing the aforementioned oxygen, and generating a carbon dioxide. Then, a 
metal silicide layer, for example, a tiangsten silicide layer, is formed on the polysilicon contest layer by which etchback was 
carried out [ aforementioned ], And patterning of the aforementioned tungsten silicide layer and the polysilicon contest layer by 
which etchback was carried out is carried out continuously, and a wiring is formed. 

[0014] According to this invention mentioned above, the polysilicon contest layer which has uniform thickness all over a layer 
insulation layer and by which etchback was carried out can be formed by etching completely using the gas containing the gas 
which contains carbon gas for a doped polysilicon layer, and oxygen gas. Since the phenomenon in which a part of doped 
polysilicon layer exfoliates at the time of a complete chemical engraving process can be made to suppress as a result, the 
phenomenon in which the predetermined field of a layer insulation layer is exposed can be prevented. When forming the wiring 
which consists of a doped polysilicon layer in connection with this, it can prevent that the wiring with an abnormal pattem is 
formed. 
[0015] 

[Gestalt of implementation of invention] Hereafter, with reference to the appended drawing, DRAM element is made into an 
example and the gestalt of desirable enforcement of this invention is explained in detail. However, this invention is not limited to 
DRAM element and can be applied to the manufacture of all semiconductor devices with the wiring which consists of a doped 
polysilicon layer. 

[0016] Drawing 4 (A) is a cross section for explaining the phase which forms the layer insulation layer pattem 27 and the doped 
polysilicon layer 29 with a contact hole. First, it forms in the predetermined field of the semiconductor substi ate 2 1 by the 
isolation layer 23, for example, the field oxide film by the LOCOS technique. The aforementioned isolation layer 23 is also 
foiming by the ti-ench isolation technique. Next, a gate insulator layer is formed on the active region between the aforementioned 
isolation layers 23, and two or more gate electrodes 25 which pass through the predetermined field of a gate insulator layer are 
formed. The aforementioned gate electrode 25 carries out the role of tiie WORD line of DRAM cell. Then, as a result of forming 
the aforementioned gate electi-ode 25, a layer insulation layer, for example, BPSG layer, or a ************ oxide film (USG) is 
formed all over an object. 

[0017] Then, the layer insulation layer pattem 27 with the contact hole in which the active region between the gate electrodes 25 
which carried out patteming of the aforementioned layer insulation layer, and carried out mutual contiguity is exposed, for 
example, a bit-line contact hole, is formed. Here, the active region exposed by the aforementioned contact hole corresponds to the 
field doped by impurities, i.e., the source / drain field of an access transistor. As a result of forming the aforementioned layer 
insulation layer pattem 27, the doped polysilicon layer 29 is formed all over an object, a contact hole should embed the 
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' aforementioned doped polysilicon layer 29 completely by the doped polysilicon layer 29 - ** - it forms thickly like The 
aforementioned doped polysilicon layer 29 is doped by the in situ process by phosphorus (P). At this time, as dopant gas, 
phosphine gas is used widely and an in situ process advances at the temperature of 535 degrees C or about 540 degiees C. Thus, 
the segregation of the phosphorus (P) atom is carried out, and the bonding strength between the silicon grain which carried out 
mutual contiguity becomes weak in a silicon grain border area as the doped polysilicon layer 29 doped by the in situ process by 
phosphorus (P) was shown in drawing 4 (B). 

[001 8] Drawing 5 (A) is a cross section for explaining the phase which forms doped polysilicon layer 29a by which etchback was 
carried out, and drawing 5 (B) is a drawing for explaining in detail how forming polysilicon contest layer 29a to which etchback 
of drawing 5 (A) was carried out. If the phase which forms polysilicon contest layer 29a by which etchback was carried out with 
reference to drawing 5 (A) and drawing 5 (B) is explained concretely, polysilicon contest layer 29a which etches the 
aforementioned doped polysilicon layer 29 completely, and has the thickness from ****, for example, 500A, to 1,OOOA from the 
aforementioned doped polysilicon layer 29 and by which etchback was carried out will be formed. Here, as for the thickness of 
polysilicon contest layer 29a by which etchback was carried out [ aforementioned ], it is desirable to make resistance of the wiring 
which consists of the polysilicon contest layer 29a by which etchback was carried out [ aforementioned ] to the possible metal 
silicide layer which restricts, forms thinly and is formed of a consecutiveness process minimize. 

[001 9] Therefore, the thickness of polysilicon contest layer 29a by which etchback was carried out [ aforementioned ] can also be 
formed more thinly than 500 A. As for the aforementioned doped polysilicon layer 29, it is desirable to etch completely at the 
chemical engraving process which shows an excellent chemical engraving uniformity coeflicient, for example, a magnetic 
increase type reactivity ion chemical engraving process, and a reactant ion chemical engraving process. When giving the above 
mentioned magnetic increase type reactivity ion chemical engraving process or the above mentioned reactant ion chemical 
engraving process at this time, tiie gas containing the gas which contains carbon in addition to chemical engraving gas, such as 
SF6 gas and chlorine (C12) gas, and oxygen is supplied fiirther. The gas containing the aforementioned carbon has the desirable 
thing which was chosen from carbon gas, CF4 gas, CHF3 gas, and C2F6 gas and which is any one at least. Moreover, the gas 
containing the aforementioned oxygen has desirable gas with which oxygen gas, or gaseous helium and oxygen gas were mixed. 
As for the gas with which the aforementioned gaseous helium and oxygen gas were mixed, it is desirable that gaseous helium and 
oxygen gas were respectively mixed by the volume ratio of 7:3. 

[0020] If the doped polysilicon layer 29 is completely etched, using fiirther the gas containing the gas containing carbon, and 
oxygen as described above, polysilicon contest layer 29a which has uniform thickness over the whole layer insulation layer 
pattern 27 as shown in drawing 5 (A) and by which etchback was carried out will be formed. This is for the complete chemical 
engraving carbon (C) atom which has four valence electron (4valency) in the position from which the phosphorus (?) atom 
seceded in process like a silicon atom permeating, and increasing the bonding strength between silicon grain as it was shown in 
drawing 5 (B). Here, a carbon (C) atom is supplied from the gas containing the aforementioned carbon. However, at this time, the 
overage of the aforementioned carbon (C) atom is carried out, and a carbon atomic layer is formed in the front face of polysilicon 
contest layer 29a by which etchback was carried out. By reacting with the oxygen (02) in the gas containing the aforementioned 
oxygen, and generating a carbon dioxide (C02), such a carbon atomic layer is removed from the polysilicon contest layer 29a 
front face by which etchback was carried out. 

[002 1 ] Drawing 6 is a cross section for explaining the phase which forms the metal silicide layer 31 and the layer insulation layer 
3 3 by which the flattening was carried out. If it explains in detail, a specific resistance will form the low metal silicide layer 3 1 , 
for example, a tungsten silicide layer, all over polysilicon contest layer 29a by which etchback was carried out [ aforementioned ]. 
Then, the wiring which carries out patterning of the aforementioned metal silicide layer 3 1 and the polysilicon contest layer 29a 
by which etchback was carried out [ aforementioned ] continuously, consists of a doped polysilicon layer pattern and a metal 
silicide layer pattern, and passes through the aforementioned contact hole is formed. As a result of forming the aforementioned 
wiring, BPSG layer by which the flow was carried out at the elevated temperature of the layer insulation layer 33 by which the 
flattening was carried out by usual technique, for example, 800 degrees C, and about 900 degrees C is foimed in the whole object 
surface. 

[0022] If the layer insulation layer 33 by which the flattening was carried out in the status that the carbon atomic layer explained 
by drawing 5 (B) cannot be removed at this time, i.e., BPSG layer by which the flow was canied out at the elevated temperature, 
is formed, the phenomenon in which BPSG layer comes floating will occur. However, in this invention, since the aforementioned 
carbon atomic layer is removed using the gas containing oxygen as drawing 5 (B) explained, the phenomenon in which the layer 
insulation layer 33 by which the flattening was carried out comes floating can be prevented, this invention is not limited to the 
gestalt of the aforementioned implementation, and the deformation and enhancement are possible for it with this contractor's level. 

[0023] 

[Effect of the invention] As mentioned above, when etching a doped polysilicon layer completely according to this invention, the 
polysilicon contest layer which has uniform thickness on a layer insulation layer pattern and by which etchback was carried out 
can be formed by supplying further the gas containing the gas containing carbon, and oxygen. When forming the polysilicon 
contest layer by which etchback was carried out as a resujt, the phenomenon in which the predetermined field of a layer insulation 
layer pattern is exposed can be prevented. Since the metal silicide layer which has uniform thickness on the polysilicon contest 
layer by which etchback was carried out can be formed in connection with this, the reliability **** wiring with which a break 
(cutted region) does not exist can be formed. 



[Translation done.] 
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■ * NfOTICES * 

Japan Patent Office is not responsible for any 
deunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] 

[ Drawing 1 ] It is a cross section for explaining the manufacture technique of the semiconductor device accompanied by the 
conventional technique. 

[ Drawing 2 ] It is a cross section for explaining the manufacture technique of the semiconductor device accompanied by the 
conventional technique. 

[ Drawing 3 ] It is a cross section for explaining the manufacture technique of the semiconductor device accompanied by the 
conventional technique. 

[ Drawing 4 ] It is a cross section for explaining the manufacture technique of the semiconductor device accompanied by this 

invention, and (B) is the drawing in which the atomic arrangement of a doped polysilicon layer was shown. 

[ Drawing 5 ] It is a cross section for explaining the manufacture technique of the semiconductor device accompanied by this 

invention, and (B) is a drawing for explaining how forming the polysilicon contest layer by which etchback was carried out. 

[ Drawing 6 ] It is a cross section for explaining the manufacture technique of the semiconductor device accompanied by this 

invention. 

[An explanation of a sign] 

2 1 : Semiconductor substrate 

23: Isolation layer 

25: Two or more gate electrodes 

27: The layer insulation layer pattern with a contact hole 

29: Doped polysilicon layer 
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